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5HFHQWUHVHDUFKLQWKHILHOGRI&$0IRUPLOOHGVXUIDFHVKDVEHHQJHDUHGWRZDUGVLPSURYLQJWKHWRROVDVVLVWLQJWKH
HQJLQHHUIRUDPRUHSRZHUIXOVWUHDPOLQHGDQGHIILFLHQWPDFKLQLQJSURFHVV$VWDWHRIWKHDUWUHYLHZRIWKHUHVHDUFK
LQWKLVILHOGLVSUHVHQWHGLQ>@6RPHRIWKHHIIRUWVWRDXWRPDWHDQGRSWLPL]HWKHSODQQLQJRIWKHPDFKLQLQJSURFHVV
DUH DXWRPDWLF PDFKLQLQJ IHDWXUH UHFRJQLWLRQ >@ WKH H[WHQVLRQ RI SURJUDPPLQJ FDSDELOLWLHV IRU &1& PLOOLQJ
PDFKLQHVZLWKQHZIXQFWLRQV H[SUHVVHGDVQHZFODVVHVRIPDFKLQHFRGHVVXFKDVPRYLQJDORQJVSDFHFXUYHVRU
VSHFLI\LQJ FXWWLQJ RIIVHWV IRU IUHHIRUP VXUIDFHV >@ WKH RSWLPL]DWLRQ RI WKH WRRO SDWK EDVHG RQ PXOWLFULWHULD
REMHFWLYHV>@RUWKHLQWHOOLJHQWVHOHFWLRQRIWKHFXWWLQJSDUDPHWHUVIRUFRQWRXULQJLQRUGHUWRREWDLQDEHWWHUPLOOLQJ
DFFXUDF\>@
7ZRRIWKHPRVWLPSRUWDQWDVSHFWVRIWKHDSSOLFDWLRQSUHVHQWHGLQWKLVSDSHUDUHWKHH[WUDFWLRQRIWKHFKDUDFWHULVWLF
SRLQWV RI JLYHQ FRQWRXUV IROORZLQJ WKH SURFHGXUH GHYHORSHG E\ WKH DXWKRUV DQG SUHVHQWHG LQ >@ WKH DXWRPDWLF
JHQHUDWLRQRI WKH WRROSDWK IRUPXOWLSDVVHQGPLOOLQJRI WKHVHSURILOHVDQG WKHDVVLVWDQFH LQ ILQGLQJ WKH ULJKW WRRO
EDVHGRQJHRPHWULFDQGWHFKQRORJLFDOFRQVLGHUDWLRQV
3URSRVHGDSSURDFK
$VLW¶VZHOONQRZQDQ\DSSOLFDWLRQIRUWKHFRPSXWHUDLGHGSURJUDPPLQJRIQXPHULFDOO\FRQWUROOHGPDFKLQHWRROV
KDVWZRFRPSRQHQWV
x 7KHSURFHVVRUUHVSRQVLEOHIRUREWDLQLQJWKHWRROSDWKVDQG
x 7KHSRVWSURFHVVRUXVHGWRJHQHUDWHWKHDFWXDOSURJUDPVSHFLILFWRHDFKPDFKLQHWRRO
7KHPDLQRULJLQDODVSHFWRIWKLVSDSHUUHIHUVWRWKHDOJRULWKPGHVLJQDQGSURJUDPPLQJVWUDWHJ\RIWKHSURFHVVRULQ
RUGHU WR REWDLQ WKH WRRO SDWK VWDUWLQJ IURP D FORVHG SRO\OLQH FRQVLVWLQJ RI OLQH DQG FLUFXODU DUF VHJPHQWV DW WKH
LQWHUVHFWLRQVRIZKLFKOLHWKHFKDUDFWHULVWLFSRLQWV
&KDUDFWHULVWLFSRLQWV
7KHSRO\OLQH UHSUHVHQWLQJ WKHFRQWRXU WREHPLOOHGDVZHOO DV WKHDFWXDOSDWKRI WKH WRRO DUH UHSUHVHQWHG LQ WKH
DOJRULWKPDVDVXFFHVVLRQRIFKDUDFWHULVWLFSRLQWV3.RUJDQL]HGLQDFROOHFWLRQ)LJVKRZVDVDPSOHFRQWRXUOLQH
WRJHWKHU ZLWK WKH ORFDO FRRUGLQDWH V\VWHP DQG LWV FKDUDFWHULVWLF SRLQWV QXPEHUHG IURP WKH RULJLQ LQ FORFNZLVH
GLUHFWLRQ


)LJ6DPSOHFRQWRXUZLWKORFDOFRRUGLQDWHV\VWHPDQGFKDUDFWHULVWLFSRLQWV
7KHFRPSOHWHGHILQLWLRQRID3.DQGWKHPHWKRGRORJ\RIREWDLQLQJWKHLUGDWDDUHSUHVHQWHGLQIXOOLQ>@:HZLOO
RQO\SRLQWRXWKHUHWKDWWKHUHDUHWZRW\SHVRIFKDUDFWHULVWLFSRLQWV3.VVWDUWLQJDOLQHDQG3.VVWDUWLQJDQDUF%RWK
W\SHVKDYHSDUDPHWHUVFRRUGLQDWHVIRUWKHJHRPHWULFDOSRLQWWKHVLJQHGUDGLXVRIWKHDUFIROORZLQJWKH3.IRU
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&&:DUFVIRU&:DUFVDQGFRRUGLQDWHVRIWKHFHQWHURIWKHDUFIROORZLQJWKH3.,QWKHFDVHRI3.VVWDUWLQJD
OLQHWKHODVWSDUDPHWHUVDUH]HUR
7RROSDWKJHQHUDWLRQ
7KHJHQHUDWLRQRIWKHWRROSDWKFRQVLGHUVDOOWKHJHRPHWULFDOSDUDPHWHUVHQWHUHGE\WKHXVHUOLNHWKHVWDUWSRLQW
VWDUWLQJ VHJPHQW HQWU\ W\SH PLOOLQJ GLUHFWLRQ WRRO GLDPHWHU RU FOHDUDQFH 7KH SURJUDP XVHV QR PDFKLQH
FRPSHQVDWLRQIRUWKHWRROUDGLXVWKLVEHLQJGRQHLQVLGHWKHVRIWZDUH7KXVWKHJHQHUDWHGSDWKLVWKHDFWXDOSDWKRI
WKHFHQWHURIWKHWRRO
)LJSUHVHQWVWZRVLPSOHFDVHVRISDWKVJHQHUDWHGE\WKHVRIWZDUH7KHILUVWRQH)LJDDVVXPHVPLOOLQJWKH
LQWHULRURIWKHFRQWRXUDQGVWDUWVRQDOLQHVHJPHQWZKLOHWKHVHFRQG)LJELVIRUWKHPLOOLQJRIWKHH[WHULRURIWKH
FRQWRXUDQGVWDUWVRQDQDUFVHJPHQW


)LJ3HUSHQGLFXODUHQWU\RQFRQWRXUD(QWU\RQOLQHVHJPHQWIURPLQVLGHE(QWU\RQDUFIURPRXWVLGH
'HSHQGLQJ RQ WHFKQRORJLFDO FRQVLGHUDWLRQV WKH HQWU\ RQ WKH FRQWRXU IURP WKH VWDUW SRLQW FDQ EH GRQH HLWKHU
GLUHFWO\SHUSHQGLFXODURQWKHVWDUWLQJVHJPHQW)LJDERUWDQJHQWWRWKLV)LJDE


)LJ7DQJHQWHQWU\RQFRQWRXUD(QWU\RQOLQHVHJPHQWIURPLQVLGHE(QWU\RQDUFIURPRXWVLGH
372   Ioan Mocian and Razvan Cazacu /  Procedia Technology  12 ( 2014 )  369 – 374 
,Q RUGHU WR REWDLQ D ILQH HQG VXUIDFH LW PD\ EH QHFHVVDU\ WR PLOO WKH FRQWRXU VHYHUDO WLPHV ZLWK GLIIHUHQW
FOHDUDQFHVDQGPLOOLQJSDUDPHWHUVHDFKWLPHURXJKLQJILQLVKLQJ,QRUGHUWRDOORZIRUWKLVWKHDSSOLFDWLRQRIIHUVD
GLDORJ IRU VHWWLQJ WKH QXPEHU RI SDVVHV DORQJ WKH FRQWRXU DQG WKH FRUUHVSRQGLQJ SDUDPHWHUV )LJ  SUHVHQWV D
GHWDLOHGSDWKZLWKSDVVHVDQGDWDQJHQWHQWU\RQWKHFRQWRXU,QDGGLWLRQWRWKHWRROUDGLXVFRUUHFWLRQWKHDOJRULWKP
VKLIWVWKHSDWKDZD\IURPWKHDFWXDOFRQWRXUZLWKWKHDPRXQWRIWKHFOHDUDQFH7KLVFDQEHGLIIHUHQWIRUHDFKSDVV
OLNHLQWKHH[DPSOHRUWKHVDPHIRUVHYHUDOSDVVHV,QWKHGHWDLOHGLPDJHWKH3.VRIWKHSDWKDUHQXPEHUHGWRVKRZ
WKHLUVXFFHVVLRQ7KHDOJRULWKPXVHVYHFWRUDOJHEUDWRFDOFXODWHWKHSRVLWLRQRIWKHSRLQWV


)LJ7RROSDWKIRUPRUHSDVVHVZLWKGLIIHUHQWFOHDUDQFHVD9LHZRIWKHSDWKE3.VHTXHQFHLQGHWDLO
0RUL6HLNL(QG0LOOLQJ$SSOLFDWLRQ±06&
6WDUWLQJIURPWKHFRQFHSWVSUHVHQWHGDERYHZHGHYHORSHGDQDSSOLFDWLRQIRUSURJUDPPLQJSODQHFRQWRXUVHQG
PLOOLQJRQWKH&1&PDFKLQH025,6(,.,06;'HVSLWHWKLVVSHFLILFWDUJHWLQJRIWKH025,6(,.,PDFKLQH
WKHSURFHVVRULVJHQHUDODQGRQHFRXOGHDVLO\GHYHORSPRUHSRVWSURFHVVRUVIRURWKHU&1&PDFKLQHV
7KHPDLQRULJLQDOFRQWULEXWLRQLVWKHEXLOGLQJRIWKLV&$0VRIWZDUHRQWRSRI$XWR&$'7KLVDSSURDFKKDVEHHQ
SURYHQWREHYHU\HIIHFWLYHFRQVLGHULQJPRVWFRPSDQLHVGRXVH$XWR&$'DVDGHYHORSPHQWWRRODQGLQSXWWLQJWKH
FRQWRXUDVDGUDZQSRO\OLQHVDYHVDORWRIWLPHDQGOLPLWVKXPDQPLVWDNHV
7KHDSSOLFDWLRQ LVZULWWHQ LQ9%1(7DQG WDUJHWV WKH$XWR&$'HQYLURQPHQW DV DQH[WHQVLRQRI WKLV VRIWZDUH
7KHFKDUDFWHULVWLFSRLQWVRIWKHFRQWRXUDUHWDNHQIURPDVHOHFWHGSRO\OLQHDQGWKHPDFKLQLQJSDUDPHWHUVFDQEHLQSXW
XVLQJ$XWR&$'VSHFLILFSDOHWWHV7KHSDWKLVJHQHUDWHGLQGHSHQGHQWRIWKHHQGSURJUDPEXWWKHRXWSXWLQWKHFDVHRI
WKH025,6(,.,SRVWSURFHVVRU LVD WH[W ILOHFRQWDLQLQJ WKHSURJUDPVSHFLILF WR WKLVPDFKLQH ,W¶VDOVRSRVVLEOH WR
JHQHUDWHDWH[WILOHZLWKWKHOLVWRI3.VRIWKHFRQWRXUIRUWKHFDVHWKHHQJLQHHUPLJKWKDYHDQRWKHUXVHRIWKHP
7KHJUDSKLFDOXVHU LQWHUIDFHRI WKHDSSOLFDWLRQ LVSUHVHQWHG LQ)LJ VSOLW LQ WZR IRU UHDGDELOLW\ UHDVRQV7KH
LQWHUIDFH LV VLPSOH LQWXLWLYHDQG IUHHRIDQ\XQQHFHVVDU\HOHPHQWVZKLFKPDNH LW HDV\ WRXVHE\ OHVVH[SHULHQFHG
XVHUV,WFRQVLVWVRIVHFWLRQVRQHIRUHQWHULQJWKHJHRPHWULFDOLQIRUPDWLRQRQHIRUHQWHULQJWKHWHFKQRORJ\UHODWHG
LQIRUPDWLRQDQGRQHIRUSUHYLHZLQJDQGJHQHUDWLQJWKHSURJUDP
6HWWLQJWKHJHRPHWULFDOLQIRUPDWLRQLQYROYHVWKHIROORZLQJVWHSV
x VHOHFWLQJWKHFORVHGSRO\OLQHUHSUHVHQWLQJWKHFRQWRXU
x VHWWLQJWKHVWDUWSRLQWHLWKHUGLUHFWO\RQVFUHHQRUE\HQWHULQJWKHFRRUGLQDWHVPDQXDOO\
x VHOHFWLQJWKHHQWU\VHJPHQWRQWKHFRQWRXU
x FKRRVLQJWKHPLOOLQJGLUHFWLRQ&:±FORFNZLVHRU&&:±FRXQWHUFORFNZLVH
x FKRRVLQJWKHHQWU\W\SHRQWKHVWDUWLQJVHJPHQWSHUSHQGLFXODURUWDQJHQWQHHGWRVHWWKHUDGLXVRIWKHHQWU\DUF
LQWKLVODWWHUFDVH

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
)LJ*UDSKLFDOXVHULQWHUIDFHRIWKHDSSOLFDWLRQ6FUHHQGXPS
7KHIROORZLQJWHFKQRORJLFDOSDUDPHWHUVFDQEHVHWLQWKHVHFRQGVHFWLRQ
x WRROWREHXVHG7±7
x GLDPHWHURIWKHWRRO7RRO'
x PLOOLQJGHSWK0LOO'HSWK
x VDIHW\SODQHDERYHZKLFKUDSLGIHHGLQJLVDOORZHG6DIHW\
x IHHGUDWHRQWKHYHUWLFDOD[LVDQGLQWKHZRUNLQJSODQH6SHHG=DQG6SHHG/
x VSLQGOHURWDWLRQVSHHG6SLQGOH9
x SDVVHVRSWLRQV3DVVHVWKLVVKRZVWKHSDVVHVRSWLRQVGLDORJZKHUHWKHQXPEHURISDVVHVDORQJZLWKWKHLU
RSWLRQVFDQEHVHW
x FKHFNSRLQW&KHFN3RLQW;<=XVHGIRUDURXWLQHYHULILFDWLRQRIWKHSRVLWLRQLQJVHWDERYHWKHRULJLQSRLQWRI
WKHZRUNSLHFH
7KH ORZHUVHFWLRQRI WKH LQWHUIDFHDOORZV WKHXVHU WRREWDLQ WKHSUHYLHZDQG WKHSURJUDP ,I WKHFRUUHVSRQGLQJ
FKHFNER[LVFKHFNHG WKHSUHYLHZLVJHQHUDWHGDXWRPDWLFDOO\ZKHQHQRXJKSDUDPHWHUVKDYHEHHQVHWDQGPRGLILHV
LWVHOIG\QDPLFDOO\ZLWK WKHHGLWLQJRI WKHSDUDPHWHUVDIIHFWLQJ WKH WRROSDWK7KHSUHYLHZ LVRIIHUHGDVSHUPDQHQW
JUDSKLFVLQWKH$XWR&$'GUDZLQJEXWRQDVSHFLDOOD\HUFUHDWHGE\WKHDSSOLFDWLRQ,WFDQEHWXUQHGRQDQGRIIDWDQ\
WLPH
7KH EXWWRQ WR JHQHUDWH WKH SURJUDP LV QRW DFWLYH XQWLO DOO SDUDPHWHUV KDYH EHHQ SURSHUO\ VHW 7KH DSSOLFDWLRQ
VLJQDOVDQ\ZURQJSDUDPHWHUVRULPSRVVLEOHFRPELQDWLRQVRIWKHPLQDQRQLQYDVLYHZD\ZLWKUHGFRORUDQGWRROWLSV
DERXW WKH RULJLQ RI WKH SUREOHP RQ WKH LQWHUIDFH $IWHU DOO SDUDPHWHUV KDYH EHHQ VHW DQG WKH SUHYLHZ VKRZV WKH
GHVLUHG WRRO SDWK SXVKLQJ WKH EXWWRQ WR JHQHUDWH WKH SURJUDP DVNV IRU D ORFDWLRQ ZKHUH WR VDYH WKH ILOH ,I WKH
³*HQHUDWH 3.V ILOH´ EXWWRQ LV FKHFNHG WKH DSSOLFDWLRQ ZLOO VDYH DQ DGGLWLRQDO WH[W ILOH LQ WKH VDPH ORFDWLRQ
FRQWDLQLQJWKHFROOHFWLRQRIFKDUDFWHULVWLFSRLQWVEHORQJLQJWRWKHFRQWRXU
$OO WKHSDUDPHWHUV LQFOXGLQJWKHRQHVIRUPXOWLSOHSDVVHVDUHVDYHGEHWZHHQVHVVLRQVLQVLGHWKHSRO\OLQHLWVHOI
XVLQJWKH;'DWDWHFKQRORJ\(DFKWLPHDSDUDPHWHULVFKDQJHGWKH;'DWDRIWKHSRO\OLQHLVXSGDWHGWRUHIOHFWWKLV
1H[WWLPHWKHSRO\OLQHLVVHOHFWHGWKHLQWHUIDFHLVORDGHGZLWKWKHVHVDYHGSDUDPHWHUV
7KH DSSOLFDWLRQ DFWV DV D QDWLYH $XWR&$' FRPPDQG DQG FDQ EH LQYRNHG E\ W\SLQJ LWV QDPH
0RUL6HLNL&RQWRXULQJ RU VKRUWFXW 06& DW WKH FRPPDQG OLQH ,Q RUGHU WR GR WKLV KRZHYHU WKH XVHUPXVW ILUVW
LQYRNH$XWR&$'¶V1(7/2$'FRPPDQGWRORDGWKHPDQDJHGOLEUDU\FRQWDLQLQJWKHFRPPDQG
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&RQFOXVLRQDQGIXUWKHUUHVHDUFK
7KHVRIWZDUHZDVWHVWHGRQVHYHUDOFRQWRXUVDQGSURYHGUREXVWFOHDQDQGHDV\WRXVHFKDUDFWHULVWLFVZKLFKPDNH
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